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A B S T R A C T
Objectives: Lack of formal tests to assess the various dimension of language in Persian is one of the main chal-
lenges of speech and language pathologists in Iran. The purpose of this study was to develop a Persian Syntax
Comprehension Test to assess the syntax comprehension in Persian speaking children aged 4–10 years old.
Methods: the study included four phases. In the first phase, syntactic structures of Persian were extracted and
then, items generation was performed. In the second phase, content validity was determined and images were
designed for the items. In the third phase, two pilot studies were carried out and difficulty and discrimination
indices for items were determined and in the last phase, 788 typically-developing children (436 children aged
4–6 and 352 children aged 6–10 years old) and 15 children with Developmental language disorder were re-
cruited then, psychometric properties (construct and concurrent validity, test-retest, and split-half reliability)
were evaluated. In the final step, standard score and percentile were calculated. We used Statistical Package for
the Social Sciences, version 24.0 (SPSS, Inc., Chicago, IL) for the statistical analysis of the data. The significance
level was (P<0.05).
Results: Final version of Persian syntax comprehension test contains 24 syntactic structures and 96 items. Items'
Difficulty indices were between 0.33 and 0.90. There was a significant difference among the age groups for the
mean total score of the Persian syntax comprehension test. In addition, a high correlation existed between total
scores of this test and those of grammar understanding subtest of Test of langue development (r= 0.52,
P<0.001). The correlation of total Persian syntax comprehension test score of the two rounds of test perfor-
mance and the split-half coefficient were estimated to be 0.56 and 0.85, respectively.
Conclusion: It seems that the Persian Syntax comprehension test has satisfactory values for the reliability and
validity measures, and it can be used as a suitable instrument by researchers and clinicians.
1. Introduction
Sentence comprehension especially about complex ones plays a
significant role in children's academic achievement and social devel-
opment [1]. Language disorders, particularly comprehension disorders,
have lasting effects including adverse personal, familial, and social
conequences [2,3]. In addition, comprehension deficits put children
about to begin formal education at risks of inability to develop reading
and writing [4,5]. Therefore, assessing langauge comprehension,
though being a routine task performed by speech and langauge pa-
thologists on a daily basis, is a demanding and challenging issue. On the
other hand, determining basic levels of language performance in chil-
dren with langauge disorders through formal and informal assessments
is an indispensable task for speech and language pathologists. This can
reveal children's strengthes and weaknesses, and if necessary, help set a
baseline for linguistic interventions.
In clinical setting, diagnosis and clinical decisions are often made
based on norm-referenced tests. The lack of specialized tests in Persian
has made Persian speech-language pathologists utilize informal as-
sessments for conducting most of their clinical activities and research.
complete reliance on informal assessments, generally depends on de-
gree of practitioner's clinical skill and experience [6]. This can lead to
improper clinical judgments and inaccurate research findings. Ob-
viously, the use of norm-referenced tests reduces the effect of personal
judgments on the preformation, and scoring and interpretation of
scores. Therefore, clinical conclusions and decisions are also made
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solely on the basis of individual judgment and experience. In addition,
an accurately-conducting research work requires formal and norm-re-
ferenced tests. To conduct research and/or make clinical decisions,
which includes diagnosis, evaluation, determining the nature of the
disorder, designing an intervention plan, and measurement of the
progress in intervention, access to valid and reliable tools is essential.
The developmental assessment tools of language and syntactic
comprehension which are available in English contain sentences and
issues that are not compatible with the Persian culture and linguistic
structure and thus, the direct translation or back translation and
adaption of international language tests into Persian will not bridge the
existing gap. This necessitates creating a tool which is by no means
suitable for assessing native Persian children with Iranian culture. The
sentence structures have special features in Persian and these char-
acteristics need to be assessed by language-specific measures. Therefore
we cannot use English test for the assessment of syntax comprehension
in Persian speaking children.
Undoubtedly, test adaptation from one language to another is sci-
entific and even have benefits such as facilitating intercultural and in-
terdisciplinary comparative studies, saving time and costs [7,8]. How-
ever, nobody can simply assume that the tools which are developed to
measure the concepts and structures of one language and culture, can
easily and with a little change in the vocabulary, be used in other
languages and cultures [9]. The comparability of scores and measures
resulting from the adaptation of instruments and tests depends on their
validity and their level of equivalence [8,9]. One of the requirements
for the use of tests belonging to another language and culture is to
equate its concepts and structures. However, some interdisciplinary
researchers have acknowledged that a high percentage of research in
this area lacks due to the weakness in testing compliance and inequality
of structures [10]. Therefore, there is always a concern that the version
of a valid test in another language which is practically equally assumed,
does not fit into each other, and only a general pattern of the original
test remains. This danger increases more when the language itself is the
subject of study and testing. Theoretical studies have also shown that
culture has an impact on children's development, particularly on their
social development [11], but certainly taking advantage of the existing
international tests general framework could be useful. Unique features
of the Persian language demand that a completely native test be built in
accordance with its features.
This study was part of a larger project. The first part which was
published consisted of generation and content validation of the Persian
Syntax Comprehension Test (PSCT). The aim of the present study was to
determine its psychometric features based on the characteristics of the
Persian language for children aged 4–10 years old. All the analyses in
this study were carried out in two age groups, 4–6 and 6–10 years.
2. Material and method
A methodological, cross sectional and descriptive study was carried
out to develop the Persian syntax comprehension test.
2.1. Participants
Two groups of children participated in this study; the first group
included 788 typically developing children (TD children) (436 children
aged 4–6 and 352 children aged 6–10 years). The second group in-
cluded 15 children with Developmental language disorder (DLD).
To select the TD children aged 4–6, the city of Tehran was first
divided into three geographic regions of the north (including 1–4
areas), the center (including areas 14–5, 21 and 22) and the south
(including 15–19). Then 3 areas from the northern geographic region
(areas 2, 3, 4), seven regions from the geographical region of the center
(areas 5, 6, 7, 8, 10, 11, 13) and two areas from the southern geo-
graphic region (areas 15 and 18) were selected in a simple random
manner. Thus, 12 areas of Tehran were selected in this part of the study.
Of these 12 areas, 42 educational centers (31 kindergartens and 11
preschool centers) were selected and 436 children were selected ran-
domly from these centers. In order to select children from 6 to 10 years
of age, after dividing Tehran into three geographical regions north,
south and center, from the north geographical region, areas of 1,2,3,
from the center region, areas 5,6,7, 10,12 and from the southern region
area of 15 were randomly selected. Given that the number of areas in
the center region was greater than the north and south (12 in the
central area versus 4 areas in north and 4 in the south), the number of
selected areas was higher and the sample size selected from the center
region was 2.5–3.5 times more than the other two regions. Table 1
shows the sample sizes of the groups according to geographic areas,
age, and gender.
Fifteen children with DLD who aged 4–7 years old participated in
this study. All children with DLD were included based on the following
criteria; they passed a hearing screening and an oral motor screening
examination. Each child with DLD scored above 85 on the Persian
version of Wechsler preschool and primary scale of intelligence
(WPPSI) [12]. Children with DLD had scores of at least a 1.5 standard
deviation below the mean in Persian version of test of language de-
velopment –Primary3 (TOLD-P:3) [13].
For all suspected children with DLD, the TOLD-P: 3 test was fully
performed to calculate their linguistic score and ensure that they scored
at least 1.5 deviations below the average. Then considering other cri-
teria mentioned above, diagnosis of DLD was made. However, in order
to evaluate the construct validity in the study, considering that only the
sub-test of the grammatical understanding was similar to PSCT, the




TOLD-P3 is standardized on children with age range of 4 years old
to 8 years and 11 months in Tehran. Six sub-tests are used for evalu-
ating the semantics and syntax and include core sub-tests: picture vo-
cabulary, relational vocabulary, oral vocabulary, grammatical under-
standing, sentence imitation, and grammatical completion. The first
three sub-tests evaluate semantics, and the second 3 sub-tests evaluate
Table 1
The sample sizes of the groups across geographic areas, age, and gender.
N Age(M,SD) gender north center south total
Group1 4; 0–4; 5(4; 3,0.15) boys 10 18 14 42
girls 13 29 15 57
subtotal 23 47 29 99
Group2 4; 6–4; 11(4; 7,.13) boys 21 38 7 66
girls 15 28 12 55
subtotal 36 66 19 121
Group3 5; 0–5; 5(5; 2,.15) boys 10 38 4 52
girls 11 19 20 50
subtotal 21 57 24 102
Group4 5; 6–5; 11(5; 7,.14) boys 10 41 20 71
girls 2 29 12 43
subtotal 12 70 32 114
Group5 6; 0–6; 11(4; 3,0.15) boys 5 14 5 24
girls 4 4 11 19
subtotal 9 18 16 43
Group6 7; 0–7; 11(4; 3,0.15) boys 5 27 13 45
girls 13 18 21 52
subtotal 18 45 34 97
Group7 8; 0–8; 11(4; 3,0.15) boys 5 43 15 63
girls 3 12 21 36
subtotal 8 49 33 99
Group8 9; 0–9; 11(4; 3,0.15) boys 12 49 11 72
girls 9 14 18 41
subtotal 21 63 29 113
M:mean, SD: standard deviation.
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syntax. The only sub-test that is allocated to syntax comprehension is
the test of grammatical understanding, which measures children's
ability to comprehend sentences with 25 items. In the Persian version of
the test, Cronbach's alpha coefficients for the sub-tests ranged between
0.74 and 0.94. In this study, six core sub-tests were performed on
children with DLD.
2.2.2. Persian version of Wechsler pre-school and primary scale of
intelligence
The Persian version of Wechsler pre-school and primary scale of
intelligence (WPPSI) was used for measuring the intelligence quotient
of children 4–6 years and 6 months and includes verbal and non-verbal
parts. Reliability values of the test were reported between 0.27 and
0.90. In this study, the non-verbal part of the test, including the sub-
tests of animals' house, picture completion, Mazes, geometric design;
cubes were used to measure the examinees’ intelligence. The test was
performed on DLD children.
2.2.3. Persian Syntax Comprehension Test (PSCT)
Development of PSCT is the main objective of this study. This test
consists of 24 syntactic structures and there are 4 items of each struc-
ture. With 96 items in total, it measures the syntax comprehension of
Persian-speaking children aged 4–6 years old. The total PSCT score
equals the total number of syntactic structures to all 4 items of which
the correct answer is given. The scores of individuals in the test can
range from 0 to 24.
2.2.4. Test of syntax comprehension image booklet
The images designed for the test were prepared in the form of a
booklet to assess syntactic comprehension in samples of the study.
3. Test development
3.1. Phase 1: generation of syntax structures and items
To extract syntactic structures, deductive-inductive approach was
used [14]. Finally, 198 items for 33 syntactic structures using 108
content words were prepared. The first phase of this work has been
published previously in which the details of generation of these items
has been described [14].
3.1.1. Phase 2: content validity
Content validity is the extent to which a test is connected and re-
lated to what it is going to assess. In order to determine the content
validity of the structures and items, content validity ratio (CVR) ori-
ginally proposed by Ayre and Scally was used [16]. In the current study,
14 experts reviewed structures and 12 experts reviewed the items. Se-
lection of experts was based on their specialized fields, the history of
their research, and their clinical experience. Item-by-item analysis of
experts' ideas was conducted by a research team. Decisions about the
removal, modification or replacement of new items were made. The
minimal values of CVR for syntactic structures were 0.47. Therefor 24
structures were selected. 120 items were selected on the basis of their
CVR (CVR>0.50).
3.1.2. Phase 3: drawing images
120 colorful four-item pictures were drawn based on Persian cul-
ture, two images on the top of the page and two on the bottom of it. The
images were drawn such that the characters in them were interesting
for children. Selection of the target and distractor images was of par-
ticular importance. Distractor pictures were semantic or syntactic or
both, depending on the item. Images of 34% of the items contained at
least one semantic distractor image. (items belong to syntactic
Structures below had one to three semantic distractors reversible SOV,
intransitive basic sentence, simple negative sentences, transitive active
simple sentences, comparative adjectives, passive sentences, free pro-
nouns, bound pronoun of verbs, superlative adjectives were semantic)
in the rest of the items, there were three syntactic distractors. Designing
images in this way, although making the test more difficult and com-
plicated, also reduced the chance of accidental responses.
All images were prepared by a graphic artist. The necessary mod-
ifications including increasing clarity, changing the position, color of
the target image and three confounding images were made. After three
stages of modifications, 5 speech and language pathologists commented
on the resolution of the images in three words, it is clear, relatively
clear and unclear. Finally, images agreement coefficient was calculated
using Statistical Package for the Social Sciences, version 16.0 (SPSS,
Inc., Chicago, IL) (SPSS16) (Contingency coefficient 0.77 p< 0.001).
3.1.3. Phase 4: pilot studies
3.1.3.1. Pilot study 1
As previously mentioned, the content validity of 120 items was
approved and the images were prepared for them. The first pilot study
was carried out to analyze the quality of items and images, where 30
children aged 4–6 years participated.
The purpose of this pilot study was to examine the quality of the
items and images so that children were not given the correct or in-
correct answers. In this section, in addition to examining the children's
responses to the items, their verbal statements were also recorded
during the response to the items. The main goal of this step was to
identify difficult vocabulary for children and replace by appropriate
items. Another goal was refining items if necessary and replacing vague
and inappropriate images with appropriate images.
After administration of the final version of the test on the partici-
pants, qualitative analysis of the correct and incorrect answers was
performed by authors. The comprehension of two words (one verb and
one noun), affected sentence comprehension. These two words were
replaced by two appropriate ones. The images related to 30 items were
modified, with modifications including removing distracting details,
color and color intensity, the position of hands, legs, and direction of
characters’ looks to better display the action expressed by verbs, and
match the size of the four images related to an item. Thus, six items
were removed which were later replaced by clearer images to which
children gave more correct answers. Ultimately, 114 items were left for
use in the test.
3.1.3.2. Pilot study 2
In the second pilot study, 100 children aged 4–6 years old were
tested. The multi-stage stratified method was used. At first, Tehran was
divided into three geographic districts, north (including districts 1–4),
center (including districts 5–14, 21 and 22), and south (including dis-
tricts 15–19). In the next step, 8 districts were randomly selected.
Among the kindergartens and preschool centers of the districts, 7 kin-
dergartens and 4 pre-school centers were selected using simple rando-
mization. All 100 children's first language was Persian and had a history
of normal hearing thresholds. They had no history of delay in psycho-
motor milestones. 46% male and 54% female, 20% were in the age
range of 4 to 4; 5, 18% were in the age range 4; 6–4; 11, 30% aged 5;
0–5; 5 and 32% in the age range of 5; 6–5; 11, respectively. After the
second pilot study, the difficulty index was calculated by the percentage
of respondents who answered the items correctly [17]. All syntax
structures were arranged in an ascending order of difficulty. Dis-
crimination index was rated using the point biserial correlation coef-
ficient between each item score and the total PSCT score [17]. After the
second pilot study, the total number of items was reduced from 114 to
96.
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3.1.4. Phase 5: validity and reliability analysis
3.2. Construct validity
In addition to the content validity which results were stated in
Section of construct validity was also assessed. Construct validity was
examined based on the two evidences: heterogeneous group compar-
isons, and age group developmental trend. Several studies demon-
strated that DLD children perform poorly in the comprehension of
syntactic structures compared to children of the same age and failure to
comprehend the grammar is a prominent feature of children with lan-
guage disorders [18–21]. The performance of TD and DLD children in
each syntactic structures was compared using a one-way multivariate
analysis of variance (MANOVA) and alpha Bonferroni correction was
applied to correct for multiple testing. To compare TD and DLD children
in PSCT total score, independent-sample T test was used Univariate
analysis of variance (ANOVA) was used to examine total PSCT and
MANOVA was used for each syntactic structure score across the age
groups to test the differences among the age groups.
3.3. Concurrent validity
Concurrent validity was determined based on Pearson's correlation
coefficient between the total PSCT score and subtest of grammar un-
derstanding of TOLD was calculated.
3.4. Reliability
Internal consistency was evaluated by totaling odd and even syn-
tactic structures and calculating the correlation between them. To ex-
amine Test-retest reliability, 48 subjects with an average age of 66.06
months were randomly selected. Mean interval between the two rounds
was 18± 4 days. Pearson's correlation coefficient was rated comparing
rounds 1 and 2 of total PSCT score.
3.4.1. Phase6. Conversion of raw scores into standard scores
The Total raw score of the test for each child was between 0 and 24.
If a child obtained a score of 0 it means that he/she did not pass every 4
items of any of the 24 syntactic structures. Score 24 means that the
answers were correct for every 4 items of all syntactic structures. In this
study, raw scores were transformed to standard scores and percentiles
(Table 6). Standard scores have an approximately normal distribution
which makes them suitable to use in statistical analysis.
4. Results
4.1. Difficulty and discrimination analysis
Difficulty and discrimination indices at the final stage in which the
test was conducted on 788 children, were recalculated. Table 2 shows
the difficulty index average of the items related to each structure and
the items associated with the mode of discrimination index of each
syntactic structure based on the normative sample. Difficulty indices
were between 0.33 and 0.90.
4.2. Validity analysis
Construct validity was measured through heterogeneous group differ-
ences and developmental differences. MANOVA was used to estimate het-
erogeneous group differences. DLD and TD children were considered as
independent variables and the syntactic structures were considered as de-
pendent variables. The results showed that TD children in all syntactic
structures, except for the 3 structures (Table 3), had better performance
than the DLD children, and the differences were statistically significant.
Hoteling's Trace=0.65 F [24,426]=4.211 P<0.001 (partial eta
squared=0.19). A significant difference was observed in total PSCT score
between TD and DLD children (P<0.001). To investigate the develop-
mental trend, each syntactic structure score across age groups, using
MANOVA, was compared (Tables 4 and 5). It was found that comprehen-
sion of syntactic structures with increasing age was gradually increased in
4–6 year old children (Pillai's Trace=0.37 F [24, 1233]=2.41, p<0.05
partial eta squared=0.12). Post hoc comparisons with Bonferroni correc-
tion, P-values smaller than 0.002 (0.05/24), showed that 4; 0–4; 5 year old
children and 5; 5-5; 11 year old children were significantly different in all
syntactic structures (Table 4). In 6–10 year old children Pillai's
Trace=0.98 F [24, 837.22]=2.41, p<0.051 partial eta squared=0.12.
Post hoc comparisons showed that 6–10 year old children were significantly
different in comprehending ten structures. 6; 0–6; 11 years old children and
9; 0–9; 11 years old children were significantly different in comprehending
seven structures 7; 0–7; 11 years old children and 9; 0–9; 11 years old were
significantly different in comprehending nine syntax structures (Table 5).
To compare the total PSCT score in 4–6 age groups one-way ANOVA
was used. ANOVA test results showed a significant difference in the
total PSCT score across age groups. F (3,432)= 34.62 P<0.001. Post
hoc age group comparisons, with a Bonferroni correction for multiple
comparisons were applied. The performance of 4; 0–4; 6 years old TD
children was poorer than the performance of 4; 6–4; 11, 5; 0–5; 5 and 5;
5-5; 11year o0ld TD children. The total PSCT score of 4; 6–4; 11 year
old and 5; 0–5; 5year old children were not significantly different, al-
though the total score of 5; 0–5; 5 year old group was more than the
total score of 4; 6–4; 11 year old group. concurrent validity demon-
strated showed that there was a moderate correlation between total
scores of PSCT and the scores of grammar understanding subtest of Told
(r= 0.52).
4.3. Reliability analysis
Person's correlation coefficient was used to measure Test-retest
Reliability. All correlations were significant at 0.01 except for a syntax
structures. Pearson Correlation coefficients ranged from 0.33 to 0.85,
respectively. The correlation of total PSCT score of the two rounds was
estimated 0.56. Split-half reliability was calculated as a measure of
internal consistency. The split-half coefficient was estimated 0.85.
4.4. Conversion of raw scores into standard scores analysis
Raw score transformed to Z scores and then Z scores were converted
to standard scores with an average of 100 and a standard deviation of
15. If a child is in the age range of 4; 0–4; 6 and passes 2 to 6 syntactic
structures, he will fall into the normal range. A child aged between 4;
6–4; 11 must pass at least 4 syntactic structures in order to be in normal
range according to his age. Similarly, the minimum raw score for the
age group of 5; 0–5; 5 and 5; 5-5; 11, are 4 and 7 respectively. For
children in the age range of 6; 0 to 9; 11 the normal range for the raw
score is between 12 and 18 (see Table 6).
4.5. Other finding
Total scores of participants in PSCT were calculated and compared
in two age groups in terms of gender. As shown in Table 7 both two
groups did not show significant difference for the total score of PSCT in
terms of gender.
5. Discussion
The aim of this study was to develop a reliable and valid test of
syntax comprehension that specifically address the difficulty en-
countered in interpreting syntactic constructs. A total of 33 syntax and
198 items were generated. During the content validity process, 24
syntactic structures and 120 items remained. The first pilot study led to
a decrease in the items from 120 to 114.after calculating the difficulty
and discrimination index, 96 items for 24 syntactic structures remained.
The current study demonstrated strong construct validity. The re-
sults showed that with the increase in age, the mean score of each
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syntactic structure increased. Children of the 9-9; 11 scored higher in
all syntax structures than the other age groups. This finding, in addition
to being an evidence of the construct validity, confirms the develop-
ment of syntax comprehension from 4 to 10 years of age. Considering
the mean of the total score of PSCT or 4–6 years old children, the result
indicated that all age groups except the second age group (4; 6–4; 11)
and the third (5; 5-5; 11) had a significant difference in total score of
the PSCT. A possible explanation for this might be that they are close to
their average age range. The average distance between these two
groups was about 4 months, while the average age range was between
the first age group (4; 0–4; 5) and the second (4; 6–4; 11), the third (5;
0–5; 5) and the fourth (5; 6–5; 11) were about 6 months. Considering
the mean of the total score of PSCT for 6–10 years old children, there
was a significant difference between the age groups in the total score of
the test except for the age group 6; 0–6; 11 vs. 7; 0–7; 11, and 7; 0–7;
11vs 8; 0–8; 11. Construct validity assessment using heterogeneous
group differences showed TD children compared to DLD children had a
much higher PSCT score, and this difference was statistically sig-
nificant. The results showed that regarding all syntactic structures
(apart from three structures) TD children outperformed DLD children.
TD children also obtained low scores in comprehending those three
structures. Grammatical limitations are one of the key symptoms of
developmental language disorders [21]. According to Vander Lilly et al.
[22], there is at least one group of children with specific language
impairment that show a more severe difficulty in the syntactic under-
standing than the semantics and phonological domains. The problems
of these children show themselves further when semantic and prag-
matic cues are eliminated [23].
Considering the concurrent validity the correlation coefficient be-
tween the score of the sub-test of grammar comprehension and the total
score of the syntactic comprehension test was moderate. This correla-
tion value shows these two scales measures almost one behavior. This
result may be explained by the fact that the PSCT has structures and
items that do not exist in the sub-tests of grammatical understanding of
TOLD-P3. The sub-tests of grammatical understanding assess only 25
sentences. In addition, one of the criticisms of the subtests is related to
the selection of sentences and images. Although the purpose of this sub-
test is to understand grammar, some of the items of this subtest pre-
cisely do not measure the syntax comprehension and knowing the
meaning of one or two words in these items is sufficient to select the
correct image. Therefore, the wrong answer to these terms does not
mean the lack of understanding of grammatical structures [24]. In
PSCT, we tried to eliminate this limitation as far as possible by gen-
erating reversible structures. Considering the above reasons, the cor-
relation coefficient obtained between the PSCT and the sub-test of
grammatical understanding of TOLD-P3 can be justified. The current
study demonstrated high values for test-retest. There was a high
Table 2
Difficulty and discrimination analysis for the items of the Persian syntax comprehension test.
Syntax structures 4–6 year old 6–10 year old
Difficulty discrimination Difficulty discrimination
intransitive basic sentence 0.93 0.12 0.97 0.41
simple negative sentences 0.89 0.34 0.87 0.44
transitive active simple sentences 0.83 0.28 0.85 0.50
prepositional phrases 0.73 0.30 0.86 0.49
reversible SOV 0.75 0.35 0.86 0.48
positive conjunction in compound sentences 0.78 0.31 0.78 0.49
sentences with noun coordinated phrase 0.76 0.35 0.80 0.44
superlative adjectives 0.71 0.29 0.72 0.50
A phrase not B phrase 0.69 0.23 0.70 0.46
locative adverbs 0.67 0.29 0.77 0.46
comparative adjectives 0.66 0.39 0.61 0.44
bound pronoun of verbs 0.65 0.36 0.62 0.17
passive sentences 0.63 0.36 0.63 0.40
negative conjunction in compound sentences 0.58 0.29 0.45 0.35
omitted subject in compound sentences 0.55 0.46 0.58 0.36
Pronoun binding 0.54 0.36 0.56 0.43
adjective genitive sequences 0.54 0.20 0.42 0.31
subject relative clauses 0.35 0.30 0.43 0.43
direct object relative-clauses 0.49 0.28 0.53 0.35
tense-aspect-mood of verbs 0.46 0.24 0.28 0.24
omitted object in compound sentences 0.47 0.22 0.49 0.25
free pronouns 0.44 0.26 0.41 0.31
subject-verb agreement 0.38 0.20 0.28 0.17
two object verbs 0.33 0.23 0.33 0.26
Table 3
Mean and standard deviation of syntactic structures and total SCT scores for the
typically developing children and children with DLD (evidence of the construct
validity).
Structures DLD(N=15) TD(N=436) P
M SD M SD
1 3.07 0.70 3.75 0.53 .000
2 2.40 1.50 3.58 0.79 .000
3 2.40 1.10 3.34 0.81 .000
4 1.87 1.10 2.94 1 .000
5 2.00 1.10 3.01 1 .000
6 2.53 0.91 3.15 0.92 .011
7 1.13 0.99 3.07 1.1 .000
8 1.87 1 2.85 1 .000
9 1.27 1.10 2.75 1 .000
10 1.93 0.96 2.71 1 .006
11 0.87 0.74 2.67 1.2 .000
12 1.13 1.1 2.62 1.1 .000
13 1.20 0.94 2.54 1.1 .000
14 1.53 1.1 2.35 1.1 .006
15 0.67 1 2.25 1.4 .000
16 0.80 0.67 2.19 1.1 .000
17 0.67 0.9 2.17 1 .000
18 1.13 0.91 2.14 1.1 .000
19 1.40 1.1 1.97 1.1 .063
20 0.93 1 1.85 1 .000
21 1.07 0.70 1.91 1 .000
22 1.00 0.65 1.76 1.1 .010
23 1.20 0.86 1.53 0.98 0.202
24 1.00 1 1.32 1 0.232
Total score 1.40 1.80 6.63 4.30 .000
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Table 4
Mean and standard deviation of syntactic structures and total CT scores for 6–10 aged groups.
structures 4; 0–4; 5 (N=99) 4; 6–4; 11 (N=121) 5; 0–5; 05 (N=102) 5; 06–5; 11 (N=114) Post hoc comparisonsa
M SD M SD M SD M SD
1 3.53 0.70 3.71 0.52 3.78 0.45 3.87 0.34 b,c
2 3.16 1.00 3.44 0.82 3.74 0.45 3.83 0.31 b,c,f
3 2.90 0.91 3.13 0.89 3.52 0.52 3.69 0.50 b.c.d,f
4 2.58 1.00 2.81 1.00 3.03 0.65 3.22 0.90 b,c,f
5 2.60 1.10 2.93 1.00 3.09 0.94 3.30 0.93 b,c,d
6 2.81 0.96 3.04 0.91 3.09 1.00 3.55 0.71 c,e,f
7 2.62 1.20 2.91 1.10 3.06 0.99 3.41 0.79 b,c
8 2.39 1.00 2.65 1.00 2.93 1.00 3.27 0.74 b,c,e,f
9 2.38 1.00 2.67 1.00 2.85 0.94 2.89 0.93 a,b,f
10 2.25 1.00 2.65 1.00 2.80 1.00 3.01 0.99 b.c.d,f
11 2.12 1.20 2.33 1.30 2.85 0.95 3.15 0.96 a,b,c
12 2.08 1.30 2.37 1.20 2.84 1.10 3.01 0.88 b,c,e,f
13 2.06 1.20 2.26 1.10 2.68 1.00 3.02 1.00 b,c,e,f
14 2.10 1.10 2.14 1.00 2.35 1.10 2.70 1.00 b,c,f
15 1.52 1.40 1.86 1.30 2.50 1.00 2.86 1.10 c,f
16 1.74 1.10 2.00 1.00 2.25 1.30 2.58 1.10 b,c,f
17 1.75 1.00 2.02 1.00 2.28 1.1 2.43 0.90 b.c.d,f
18 1.66 1.10 1.95 1.00 2.11 0.99 2.69 1.10 b,c,f
19 1.77 1.00 1.74 1.00 2.00 1.10 2.31 1.20 c,f
20 1.66 1.00 1.66 1.00 1.86 1.10 2.09 1.00 c,f
21 1.67 1.00 1.83 1.00 1.89 1.00 2.09 0.99 c
22 1.37 1.00 1.72 1.10 1.81 1.00 2.03 1.10 b,c
23 1.29 0.94 1.46 0.93 1.59 0.99 1.73 0.99 c
24 1.04 0.94 1.28 0.90 1.35 1.10 1.56 1.10 c
Total score 4.16 3.29 5.78 3.51 6.92 4.197 9.41 4.47 a,b,c,e,f*
P-value: *<0.001.
Comparisons of 4–6 aged groups: a:4; 0–4; 5 vs. 4; 6–4; 11, b: 4; 0–4; 5 vs.5; 0–5; 5, c: 4; 0–4; 5 vs. 5; 5-5; 11 d: 4; 6–4; 11 vs. 5; 0–5; 5, e: 5; 0–5; 5 vs. 5; 5-5; 11 f: 4;
6–4; 11 vs. 5; 5-5; 11.
Table 5
Mean and standard deviation of syntactic structures and total CT scores for 6–10 aged groups.
structures Age groups
6 -6; 11(N=43) 7-7; 11(N=97) 8-8; 11(N=99) 9-9; 11(N=113) Post hoc comparisonsa
M SD M SD M SD M SD
1 3.95 0.21 3.95 0.52 3.97 0.17 3.99 0.09
2 3.86 0.35 3.90 0.33 3.81 0.39 3.90 0.29
3 3.63 0.61 3.79 0.30 3.84 0.42 3.94 0.24
4 3.81 0.39 3.79 0.45 3.82 0.38 3.95 0.22
5 3.70 0.59 3.75 0.45 3.87 0.36 3.93 0.25
6 3.42 0.85 3.63 0.56 3.71 0.55 3.85 0.50
7 3.58 0.69 3.73 0.69 3.73 058 3.83 0.44
8 3.63 0.53 3.56 0.53 3.69 0.52 3.80 0.74
9 3.49 0.76 3.41 0.64 3.64 0.59 3.81 0.47 e
10 3.47 0.76 3.70 1.80 3.51 0.87 3.81 0.49
11 3.12 1.00 3.30 0.64 3.46 0.81 3.62 0.69
12 2.95 0.87 3.38 0.86 3.54 0.77 3.72 0.55 a,b.c,e
13 3.12 0.93 3.36 0.82 3.35 0.90 3.76 0.53 c,e
14 2.67 1.10 3.07 0.81 3.07 1.00 3.34 0.91
15 3.44 0.73 3.34 0.94 3.41 0.78 3.55 0.66
16 3.19 0.88 3.14 0.88 3.31 0.96 3.59 0.63
17 2.72 1.10 2.98 1.05 3.04 1.00 3.35 0.84 e
18 2.58 1.10 3.05 0.91 3.00 0.99 3.29 0.97
19 2.67 1.10 2.99 1.00 3.32 1.00 3.55 0.74 b,c,e
20 2.37 1.00 2.73 1.00 2.52 1.00 3.12 0.87 c,f
21 2.63 1.20 2.91 1.00 3.10 1.00 3.50 0.82 c,e
22 2.28 1.10 2.80 1.10 3.14 0.86 3.26 0.99 c,e
23 2.12 1.20 2.34 1.10 2.49 1.20 3.10 0.93 d,e,f
24 2.02 1.10 2.30 1.30 2.49 1.20 3.19 1.00 c,e,f
Total score 11.58 5.19 13.39 5.03 14.5 4.81 17.47 4.30 b,c,e,f
P-value: <0.05.
Comparisons of 4 age groups: a:6; 0–6; 11 vs. 7; 0–7; 11, b: 6; 0–6; 11 vs.8; 0–8; 11, c: 6; 0–6; 11 vs. 9; 0–9; 11 d7; 0–7; 11vs. 8; 0–8; 11, e: 7; 0–7; 11 vs. 9; 0–9; 11 f: 8;
0–8; 11 vs. 9; 0–9; 11.
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correlation between round 1 and 2 of test performance. This finding
may imply that PSCT measures the syntax comprehension stably [15].
In everyday life, syntax is just one of the sources of information used
to get the meaning of the utterances. In language comprehension,
Bishop [20] described a wide range of underlying problems that can
include poor listening discrimination, limited knowledge of vocabulary,
weak verbal memory, grammatical difficulty, slow speech processing,
difficulty in inferring the meaning of the context, Weak social cogni-
tion, and insensitivity to nonverbal cause. PSCT By trying to minimize
the impact of factors that are effective in understanding puts the child
in an unnatural situation. If one wants to identify the child's compre-
hension in everyday life, PSCT is not a good option. A person who has
poor performance in PSCT may have a remarkable comprehension in
everyday life by using word and nonverbal cues. In PSCT syntax pro-
cessing demand is much more than what is normally needed in ev-
eryday life, because the test is developed to minimize redundancy, so
each word and the order of its occurrence are important in the items.
PSCT can identify children with impairment in syntactic compre-
hension. But test developers do not claim at all that the test is a diag-
nostic tool for children with language impairment. This is because to
identify children with language impairment and also to give an overall
profile of strengths and weaknesses of examinees, a comprehensive test
is needed to cover multiple domains of language, But this tool can
contribute to the evaluating, treatment planning and making clinical
decisions considering weaknesses and characteristics of children with
language disorders-besides informal assessments in clinical settings and
also puts an end to the mere use of informal assessments in Iran. In
Persian language we had no specific information regarding the devel-
opmental process of comprehension in syntactic structures; it seems
that one of the most important findings of this study was identifying
more difficult syntactic structures in the Persian language. Girls and
boys had not significant difference in total scores of PSCT. Hyde and
Linn discussed in the meta-analysis that gender involves small variance
(10–15%) in speech skills of children. We had some limitations in our
study that should be mentioned [25]. One of the limitations of this
study was that no larger sample size was provided which can offer the
possibility of conducting factor analysis. Second, only 15 children with
DLD were recruited for the discriminant validity. Including the larger
sample size of children with DLD undoubtedly increase the clinical
validity of this scale. Third, it was better to use different groups of
children with language disorders (different types of hearing impaired
children and children with language disorders due to cognitive deficits),
as evidence of construct validity. Finally, future research should be
performed to evaluate the psychometric properties of this instrument in
adolescents and adults.
6. Conclusions
PSCT is a new test in the Persian language proved to have an ade-
quate reliability and validity. Therefore, we expect the PSCT as a sui-
table tool meets some parts of research and clinical needs of speech-
language pathologists.
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